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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
plc, P.L.C. or PLC. 

R^flgistration under the Companies Act does not constitute a new legal entity but merely 
su«tts the company to certain additional company law rules. 
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"Marker" 

The presen 
of bladder 
relates to 



malignancy 
the world 
Eighty per 
presentati 
50% of pat 
(Simoneau 



invention relates to a method of diagnosis 
cancer- Mare particularly the invention 
an accessible marker for bladder cancer. 



Transitional cell carcinoma of the bladder accounts for 
1% of all tancera and is the fifth most common 

in the over 60s in industrialised parts of 
Russell et al. f 1988; Gleave et al - , 1993). 
(tent of all bladder TCC is superficial at 
on; the remaining 20% is muscle invasive and 
jgnts in this category die despite treatment 
nd Jones, 1994). Of those patients 
initially presenting with superficial tumours, 50 to 
70% have recurrences within two years , These 
recurrences are usually superficial although 10 to 20% 
progress to the muscle invasive form (Parmer et al. # 
1989; Frad^t, 1992; Harland, 1994). 



The high 
in disease 
that lifet 
cytology i 
initial 



frequency of recurrent TCCB and the increase 
status in a proportion of patients means 
:_mc follow-up using cystoscopy and urinary 
essential. The standard procedure is an 
ch^ck cystoscopy three months after disease 
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presentation; if this is clear cystoscopy should then 
be carried out every six months, for one to two years 
and then ahnually thereafter with a flexible 



cystoscope 
means that 



carried out for all stabilised patients 



Cystoscopy 



At present the recurrence rate of TCCB 
annual lifetime cystoscopies should be 



involves insertion of a cystoscope into the 
bladder vik the urethra to allow visualisation of the 
tumour using fibre optics. It confirms clinically and 
pathologic ally the presence of tumour within the 
bladder and allows a morphological description (Hossan 
and Striegal 1993). However it has the disadvantages 
of being an invasive, uncomfortable procedure. The 
frequent recurrences of TCCB mean that patients must 
.Eetime follow-up using cystoscopy; this 
the further disadvantage of a large 



undergo li 
results in 



expenditure by the health service 



ytology 



Urine c 
bladder TC 
being a nom 
procedure 
sensitivitjy 
disease . 
findings 1 
{ Miyanaga 



Numerous s 



is used for the detection of recurrent 
Z and although it offers the advantages of 
-invasive, inexpensive, easily accessible 
(Zein and Milad, 1991)/ it has a poor 

, especially at lower stages and grades of 
The result is false positive and negative 

th reported sensitivities ranging from 37.9% 
eta al., 1997) to 64% (Martins et al . , 1997), 



tudies have been carried out to find the 



ideal bladlder cancer marker. However, none are 



adequately 
diagnostic 



date appears to be the Bard BTA, STAT and TRAK tests 



with overa 



information), 72% (Leyh et al . , 1997) and 88% (Bard 



promo t iona 



sensitive or specific enough to fulfil a 
role at present. The most successful to 



11 sensitives of 55% (Bard promotional 



1 information) respectively. 
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Bladder cancer is a frequently recurring disease; 
patients roquire lifetime monitoring using cystoscopy 
and urinary cytology. cystoscopy is an invasive 
technique and urinary cytology while non-invasive h« a 
low sensitivity. 



edure 



It is an a 
two proc 
test which 
and recurrfe 



im of the present invention to replace these 
s With a sensitive, non-invasive urinary 
would allow detection of first presentation 
nt bladder cancer. 



The invent 
factor rec 
patients 
bladder (T 



ion relates to a 37KDa epidermal growth 
ptor (EGFR) fragment in the urine of 
w|irh transitional cell carcinoma of the 
CB) - 



According 
marker for 
37KDa EGFft 



to the present invention there is provides a 
bladder cancer, the marker comprising a 
fragment which is detectable in urine. 



The invent 
37KDa EGFK 
western 



ion provides a test for the presence of a 
fragment in urine f the test comprising a 
assay - 



blot 



Alternati 
immunoc 
agglutinat 



The invent 
bladder c, 
reacting 
with mean 
analysing 



ly the test may comprise an 
hrdmatographic assay, an ELISA test, latex 
ion or radioimmunoassay. 



ion further prodies a method of diagnosing 
ncer, the method comprising the steps of 
urine sample from an individual to be tested 
to detect a 37KDa egfr fragment and 
results . 



Preferably the test is in the form of a dip stick. 
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A 37KDa EGFR fragment: has been detected in urine from 

,th bladder cancer- First morning urine 
samples were collected from 24 TCC patients, 6 patients 
who had bladder cancer previously but who were no 
disease frie and 13 healthy volunteers. 1 Orals of urine 
from each was freeze dried and the powdered residue 
reconstituted in Laemmli lysis buffer. After heating 
at 110°C for 20 minutes, all samples were stored at - 
70°C until required for analysis. Samples vere then 
probed with the Ab4 EGFR antibody (Oncogene Sciences) 
to the internal domain of the receptor by western blot 
analysis * 

A 37KDa fragment was detected in 88% (21/24) of TCC 
patients, 56% (4/6) of disease free patients and 7% 
(1/13) of lealthy volunteer urine samples. There was 

significant association between detection of 
fragment and presence of bladder cancer. 
Dur out of six patients who were disease free 
itively, two had benign tumours and two had 
flammation at the time the urine sample was 
is 37KDa fragment therefore appears to be of 
importance. It has a much higher 



an overall 
the 37KDa 
Although f 
tested pos 
bladder in 
taken. Th 
diagnos tic 



sensitivity than urinary cytology and t*ie Bard BTA and 
and it appears to be comparable to the Bard 



STAT tests 
TRAK test 



The high frequency of recurrent TCC in the bladder and 
the progression to a more malignant phenotype in a 

of patients means that lifetime follow-up 
using cystoscopy and urinary cytology is essential. 
Cystoscopy is an evasive procedure and urinary cytology 

invasive is relatively insensitive. At 
present t*le Bard BTA and STAT tests are the only 
commercially available detectors for bladder cancer. 
Their sensitivity means that at best they will only act 
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while more 



in conjunction with cystoscopy. The Bard TRAK test 



sensitive has yet to be marketed and in fact 
the result^ from the present study indicate that the 
37KDa EGFR fragment is at least comparable- Further 
work is required to investigate the significance of 
this fragment in the detection of first presentation 
and recurrent bladder TCC and to determine whether 
making it i.nto a quantitive test will offer some 
insight into prognosis. Appropriate applications ore 
detailed below. 

The 37KDa EGFR fragment may be used as a detector for 
first presentation bladder and recurrent bladder TCC 
Detection of the 37KDa EGFR fragment may be carried out 
by other methods of investigation as well as western 
blot analysis. These methods may include 
immunochroiriatography, ELISA, latex agglutination or 
radioimmunoassay. There is currently available a one- 
step immunochromatographic assay which qualitatively 
detects bladder tumour antigen in urine in five 
minutes. Detection of the 37KDa EGFR fragment may be 
detected by a similar method. Patient urine would be 
added to the small chamber where it mixes with a 
colloidal gold-conjugated antibody. If the 37KDa 
fragment is present, a 3 7KDa fragment conjugate complex 
would form- The reaction mixture would flow through 
the membraie which contains zones of immobilised 



capture an 



Libodies . In the test zone, the 37KDa 



fragment conjugate complexes would be captured by a 
igen-specific antibody, forming a visible 
the 37KDa fragment is not present in the 
visible line would form. 



second ant 
line. If 
urine, no 

Also or al 
developed* 

latex agglutination, immunochromotogrphy, ELISA and 



ternatively a dip-stick tes t may be 

This may require using methods such as 
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radioimmunoassay 



Bladder career prognosis has been correlated with a 

number of factors, the single most important of which 

I 

is depth of invas ion of the bladder wall 
(Gospodarowicz, 1995); this is followed by grade of 
turoour (Heney et al., 1983). Other less important 
factors which influence patient outcome include tumour 
size (Gospodarowicz, 1995), age of patient at diagnosis 
(Fitzpatrick and Reda r 1986) and health status 
(Thrasher ot al, 1994). None of these factors can 
predict prognosis in 100% of patients and so the 37KDa 
fragment mdy have some use prognos tically . The EGFR 
fragment may be detected quantitatively using 
densitometry following western blot analysis and used 
to predict whether increased levels indicate a better 
or worse prognosis. Other quantitative methods may be 
developed to allow easier performance e.g. EL ISA or 
radioimmunoassay techniques . 



:gfr 



egf and E 
of solid 
simple tes 
suspected 
diagnostic 
tumour typ^s 



have been implicated in the pathogenesis 
tumours such as those of the breast. This 
developed for urine of patients with 
TCCb might also be used to identify the 
prognostic role of serum EGFR in other 
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